There have been few reports of pancreatitis in non-human primates, all in Old World monkeys. One case of chronic pancreatitis in a female yellow baboon (Papio cynocephalus) was reported initially as a pancreatic adenocarcinoma but later was reclassified as inflammatory [6] . Two recent cases of necrotizing pancreatitis in rhesus monkeys (Macaca mulatta) had intranuclear inclusion bodies typical of adenovirus [ 131. Simian adenovirus type 3 1 was isolated from one monkey [5] .
Pancreatitis in Two New World Monkeys
There have been few reports of pancreatitis in non-human primates, all in Old World monkeys. One case of chronic pancreatitis in a female yellow baboon (Papio cynocephalus) was reported initially as a pancreatic adenocarcinoma but later was reclassified as inflammatory [6] . Two recent cases of necrotizing pancreatitis in rhesus monkeys (Macaca mulatta) had intranuclear inclusion bodies typical of adenovirus [ 131. Simian adenovirus type 3 1 was isolated from one monkey [5] .
Monkey 1, an adult female spider monkey (Ateles sp.) housed for about two years in a room with two other spider monkeys (Ateles paniscus chamek and Ateles belzebuth belzebuth), had no history of illness prior to 3 days before death, when anorexia and weakness were noted. On clinical examination, the monkey was comatose and had a rectal temperature of 21.6"C. Mucous membranes were pale and icteric; skin was inelastic and yellowish. Feces in the cage were formed, tarry and reduced in amount. A blood sample collected before she was killed showed leukopenia (6.6 X 103/pl) with normal relative values, erythrocyte count of 2.78 X 106/pl, hemoglobin 5.6 gm/dl, packed cell volume 19, blood urea nitrogen 100 mg/dl, total protein 4.37 g/dl and glucose 25 mg/dl. Serum glutamic pyruvic transaminase, total bilirubin and serum lipase values were normal. Serum amylase was low (35 SI units).
Monkey 2, an adult male squirrel monkey (Saimiri sciureus) housed in a room with three other squirrel monkeys for about three years, had a clinical history of rhinitis, decubital ulcers and abscesses on the feet, legs and tail, and infected canine teeth. Five days before onset of illness and again the day preceding illness, the monkey was sedated with intramuscular ketamine hydrochloride for acclimatization to a restraint chair. Recovery from the drug was uneventful. The morning after the second ketamine administration, the monkey was found comatose and severely dehydrated, with a rectal temperature of 21.7'C. Treatment consisted of parenteral fluids and antibiotics and placement on a heating pad. Eight hours after treatment, the monkey sat and ate unassisted. The following morning, he was prostrate. Choreiform movements and nystagmus were seen during handling. Parenteral fluids and antibiotics were continued and later the same day the monkey drank while supported. He was found comatose the next morning and died about two hours later.
Both monkeys were necropsied. Tissues for light microscopy were fmed in 10% buffered formalin, embedded in paraffm, sectioned at 5 pm and stained with hematoxylin and eosin (HE).
Monkey 1 had a firm, red-brown, roughly spherical mass about 4 cm in diameter attached to the serosal surface of the pylorus of the stomach and proximal duodenum. On section, the mass was red-brown and yellow, lobulated and firm, and contained many duct-like structures.
The proximal 6 cm of duodenal mucosa was edematous and hemorrhagic. Other gross lesions included 40 ml serosanguineous fluid in the peritoneal cavity, pale yellow kidneys and scattered petechiae and ecchymoses throughout the intestinal tract. Intestinal contents were scant, firm and contained blood.
Microscopically, the pancreas had diffuse and extensive fibrosis with hemorrhage; remaining acini were atrophic ( fig. 1 ). There was purulent inflammation beneath duct epithelium and foci of hemosiderin between atrophic acini. Other findings were chronic sanguinopurulent cholangitis with bile ductule hyperplasia and cholestasis, acute catarrhal enteritis, chronic peritonitis, hemorrhage in the duodenum and focal chronic interstitial nephritis. Monkey 2 had an enlarged liver with an accentuated reticular pattern. Numerous filarial parasites were in the peritoneal cavity. The subcutaneous and omental fat was yellow. There were several 0.5 cm punctate red erosions in the gastric mucosa. The stomach and duodenum contained reddish-brown fluid.
Microscopically, the lesions in the pancreas were patchy. They consisted of acute necrotizing pancreatitis with hemorrhage and saponification of the surrounding fat; in other areas, there was chronic pancreatitis with acinar atrophy and ductule proliferation ( fig. 2,3 ). Other findings included hemorrhage and edema in the submucosa of the stomach with focal mucosal erosions, severe fatty change in the liver, membranous glomerulonephritis, chronic interstitial nephritis and acute tubular nephrosis. Microfilariae were in vessels of the liver, kidneys and adrenals.
Chronic pancreatitis is a common sequela to acute pancreatitis and often is caused by stenosis of the bile duct with subsequent regurgitation of bile into the pancreas. In the spider monkey, the presence of chronic sanguinopurulent cholangitis with bile ductule hyperplasia and cholestasis suggests that the pancreatic lesions were caused by blockage of the bile duct.
The presence of gastric mucosal erosions after high stress (i.e. restraint) in the squirrel monkey suggests that this monkey may have been susceptible to the effects of stress. Pancreatitis has been produced in animals by the administration of adrenocorticotrophic hormone and adrenocortical steroids 131.
The absence of inclusion bodies in the pancreas suggests that these two fatal episodes of pancreatitis were not associated with adenovirus infection. However, since pancreatic lesions were chronic, adenovirus infection cannot be ruled out as the initial cause. Other viral agents such as mumps and coxsackievirus B have been incriminated in pancreatitis in man [4] .
Pancreatitis in nonhuman primates can result in prostration and death. Episodes of acute pancreatitis, however, may go undetected clinically. Unlike the dog, in which acute pancreatitis is common, nonhuman primates show no signs of abdominal discomfort. In experimental pancreatitis produced by pancreatic duct and vessel ligation in Mucaca mulatfa, marked elevations in serum amylase have been reported [2] . In chronic pancreatitis, serum lipase and amylase may be normal or subnormal and therefore are not helpful in establishing a clinical diagnosis.
